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Abstract 
The research has focused on the physical and chemical characteristics of the Litani River. The Litani 
River is the largest river of Lebanon. Water samples were collected from six sites along the Litani River 
path. The end result of this study was to construct six water treatment plants. The Electric Conductivity 
(EC), Total Dissolved Solids (TDS) and pH of Litani River water were measured at these locations; In 
addition, data collected was tested for correlation effect with the chemical properties of Litani. Some ions 
from Litani River water were also analyzed: Nitrate Ion (NO3í), Nitrous Ion (NO2í), Phosphate Ion 
(PO43í), Ammonium Ion (NH4+) and Potassium Ion (K+). All physical and chemical analysis that was 
carried on revealed that the most polluted site is at Qasmieh and the major cause  of pollution most 
probably resulted from agricultural activities carried on in that region.  
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1. Introduction 
The Litani River is one of the most important water resources in Lebanon and specifically in 
southern Lebanon. The waters of the Litani River both originate and flow entirely within the borders of 
Lebanon. The river rises west of Baalbek in the fertile Beqaa plain and empties into the Mediterranean 
Sea north of Tyre. The length of the Litani River is over 170 Km, rendering it the longest river in 
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2.1 Measurements and Analysis  
Three different measurements has been carried out in this study; these are  first on Site 
Measurement using PH meter ,conduct meter; second, Probe testing and third Laboratory 
testing. On site measurement include pH, Electrical Conductivity (EC), Total Dissolved Solids 
(TDS) and Temperature. As for Laboratory Parameters, samples were kept in polyethylene 
bottles and stored at 1-4 degrees C temperature, the K+, NO3-, NO2-, NH4+, PO43-, SO42-, Cl- and 
CO32- were analyzed in (MCEMA) Laboratory. All data obtained will be used to calculate the 
water quality in order to evaluate the water quality status and rivers classification. 
 
3. Results and Discussion 
3.1 Physical and Chemical Characteristics 
Results obtained following the physical and chemical testing of data collected (Table 1), shows 
that almost all stations are characterized by median of pH between 6.5 and 8.5; so the values are generally 
within appropriate limits for water supply and aquatic life.   
However, pH of the samples taken during the month of July was lower than those of May 
samples and this can be explained by the increase in sulfate source of acidity (Table 2).  
Total Dissolved Solids are a measure of all ions in a solution (TDS). TDS measurements were 
less than 500 ppm for the area from the Qelia to Qasmieh (Table 2). On the other hand, the variation of 
TDS and Electric Conductivity (EC) between the two seasons of sampling shows that EC and TDS are 
higher during the month of May than during the month of July. This variation can be explained that 
during the month of May fertilizers are used by farmers which will increase values of EC & TDS. 
 
Table 1: Testing Results of pH, EC, TDS and Temperature. 
Site Name pH EC TDS Temperature 
Qasmieh 7.5a -7.2b 810a- 605b 420a-301b 17.5a-20.8b 
Abou Abdella 8.1a -7.0b 399a-510b 199a-257b 20a-22b 
Tair Felsay 
Kaekaeit el jisr 
Khardali 
Qelia 
8.1a-7.0b 
8.0a-7.1b 
8.1a-7.1b 
8.0a-7.0b 
475a-316b 
482a-320b 
491a-318b 
481a-355b 
236a-158b 
241a-154b 
246a-158b 
251a-178a 
24a-25.4b 
22a-25.4b 
19a-22.6b 
22a-21b 
* a: May b: July 
Table 2: Testing Results of the Ammonium, nitrate, nitrite, carbonate, chloride, potassium, phosphate and sulfate 
ions. 
Site Name NH4+ NO3- NO2- CO32- K+ PO43- SO42-
Qasmieh 0.03a-0.3b 81.2a-61b 0.43a-2.4b 500a- 940b 2.7a-4.0b 0.8a-0.1b 1.9a-19.2b 
Abou Abdella 0.3a-0.1b 35a-4.8b 0.22a-0.74b 600a-800b 2.4a-4.1b 0.2a-0.1b 1.9a-0b 
Tair Felsay 
Kaekaeit el jisr 
Khardali 
Qelia 
0.03a-0.3b 
0.2a-0.5b 
0.2a-0.7b 
2a-0.1b 
32a-30b 
15.4a-26b 
14a-43.3b 
34a-76b 
0.65a-1b 
0.1a-0.57b 
0.09a -0.38b 
0.74a -0.18b 
600a-740b 
640a-960b 
740a-980b 
740a-800b 
1.7a-2.0b 
1.7a-4.0b 
1.7a-2.1b 
1.3a-4.0b 
0.3a-0.5b 
0.2a-0.4b 
0.3a-0.06b 
0.3a-0.5b 
1a-4.2b 
1a-2.2b 
1a-4.6b 
0.6a-0b 
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The evolution of the ammonium concentration in the samples carried out during the months of 
May and July showed acceptable values compared to national and international standards. High 
ammonium values at some sites could be due to discharge of domestic waste and wastewater. Analysis of 
nitrite gave very high values, compared to the national and international standards [4], [5], especially in 
july with a maximum value equal to 2 ppm. 
  We can also see that the amount of carbonate exceeds the standards acceptable due to the 
limestone nature of the rock and this amount is more important during the month of July due to 
evapotranspiration of river water. 
The amounts of potassium, sulfate, phosphate and chlorine have not given values that exceed the 
accepted standards.  
 
3.2 Correlation between the Different Parameters: 
3.2.1 Correlation between Potassium and Sulfate: 
In figure 2, the variation of potassium levels versus that of sulfate levels at every site was 
represented. Results show a strong correlation between sulfate and potassium and this was probably due 
to potassium sulfate that was used as fertilizer by farmers. 
 
 
 
Figure 2: Potassium vs. Sulfate Levels at the different Sites 
 
3.2.2 Correlation between Nitrate and Nitrite: 
High Nitrite concentrations often indicate the presence of toxic materials. Nitrites are especially 
harmful to young fish. Based on that, correlation curves between Nitrate and Nitrite were plotted; results 
obtained are presented in Figure 3. 
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Figure 3: Nitrate & Nitrite Levels at the different Sites 
 
   
4. Conclusion: 
 This study focused on the physical and chemical characteristics of the lower Litani river basin 
touched the following conclusions. The Nitrite was detected in the basin with high concentrations and the 
amount of Carbonate exceeded the standards acceptable due to the limestone nature of the rocks. The high 
value of EC in May may be explained by fertilizers used by farmer in spring. 
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